An assay system for factors involved in mammalian DNA replication.
An assay for cellular factors stimulating DNA synthesis by partially lysed CHO cells is presented. The assay is based on the observation that in highly lysed cells, DNA synthesis, as determined by [3H]dTTP incorporation, was only 2-5% of that in gently lysed cells, and that this low level of DNA synthesis could be increased by a factor of approx. 50 by the addition of CHO cell extract (i.e. supernatant of a cell homogenate subjected to high-speed centrifugation). Highly lysed cells were obtained by treatment with 0.1% Brij-58 and 240 mM KCl, while for the preparation of gently lysed cells, 0.01% Brij-58 and 80 mM KCl were used. Incorporation of [3H]dTTP reflected DNA synthesis qualitatively similar to that in intact cells. It was semiconservative, and no repair synthesis was detected unless cells were irradiated with ultraviolet light prior to parital lysis. DNA molecules of 4 S were synthesized and converted to DNA of more than 25 S via 6-12-S intermediates. DNA synthesis was restricted to nuclei from cells in S phase, and cell extract did not induce DNA synthesis in nuclei from cells in G1 phase. Stimulation of DNA synthesis by cell extract was concentration-dependent. Cell extract activity was recovered to more than 50% after (NH4)2SO4 precipitation. Heat-inactivation experiments suggested that cell extract contained at least tow factors timulating DNA replication. This system may, therefore, be used for the purification and characterization of factors participating in DNA replication of mammalian cells.